DNA extraction. In the case of field-collected specimens, larval tissue was homogenized prior to extraction using TissueLyser (Qiagen) at 30/s for 1.5 mins with Tungsten Carbide Beads, 3 mm (Qiagen). DNA was extracted using the NucleoSpin 96 Tissue Core Kit (Macherey-Nagel). Where DNA yield was low, extracted DNA underwent two rounds of Whole Genome Amplification (WGA) (LGC Genomics). In the case of museum specimens, DNA was extracted from a leg (in a few cases from a small wing biopsy) using the QIAmp Micro kit (Qiagen). Where DNA yield was low, an additional extraction was performed and the products of the two extractions were pooled. To further increase DNA yield, WGA was performed using the GenomePlex Complete Whole Genome Amplification Kit (Sigma). After WGA, samples were cleaned using QIAquick PCR purification kit (Qiagen) to optimize downstream PCR performance. Sterile methods, and positive and negative controls, were used to ensure no cross-contamination between museum and contemporary samples.
regions were combined into the initial candidate SNP set. A 121 base-pair (bp) flanking region was extracted for each SNP in the initial SNP set. If there are any flanking SNPs located within both the upstream and the downstream regions for the candidate SNP, the SNP was excluded. The step was adhered to ensure a clean region for primers and probes design. The filtered SNPs were submitted to LGC Genomics for primer design and in silico testing. BLAST was performed for the primer pairs with the reference genome to confirm that the primers bind only to the region where the corresponding SNP is located. SNPs that did not fulfill this criterion were excluded. The SNPs that passed all the quality control steps were selected for validation. A validation panel was constructed using 48 individuals from eight families sampled across the Åland Islands in 2007-11.
A SNP passed the validation step if it produced clearly defined genotype clusters in a scatter plot with less than two Mendelian errors, and had a high SNP call rate (> 0.9). Following the validation process, 320 SNPs (18 SNPs from prior studies, 182 SNPs from 164 candidate genes, 15 SNPs from sex chromosomal scaffolds, 45 neutral SNPs, and 60 gap filling SNPs) were selected as the final genotyping panel implementing KASP chemistry (LGC Genomics).
Potential ascertainment bias in museum samples. One potential limitation of this dataset is that the candidate SNPs were validated with the contemporary Åland samples only, introducing the possibility of ascertainment bias in the museum samples. The reason is that genetic differences between the other samples and the Åland sample could reduce marker performance and levels of polymorphism in more distant populations. However, such a bias is very unlikely in the present case, for several reasons. All markers were polymorphic in the Åland museum samples, and >94% of the markers were polymorphic in SW Finnish museum samples. The alternative allele at loci that were monomorphic in the SW Finnish samples tended to be at very low frequency in the museum Åland samples. Moreover, the SW Finnish samples share ancestral genetic variation with the contemporary Åland metapopulation, and the now extinct SW Finnish populations were isolated.
Validation of museum sample genotypes. To test repeatability of genotyping a subset of the museum samples (n= 8) was genotyped for a subset of SNPs using Sequenom iPLEX Gold genotyping platform. One individual was genotyped at 20 SNPs, six individuals at 14 SNPs, and one individual at seven SNPs. In cases where a sample was successfully called in both Sequenom and KASP genotype concordance was 92.1% (70/76 genotype similarity). Moreover, we examined the relationship between the call rate and the level of heterozygosity to ensure that reduced heterozygosity in museum samples is not a result of lower sample quality of museum than contemporary samples (Fig. S7 ). There is general reduction of heterozygosity when call rate decreases in both contemporary and museum samples, but at the highest call rates (>0.8), SW Finnish museum samples have the lowest heterozygosity compared with museum Åland (Tukey test, P < 0.0001) and contemporary Åland (Tukey test, P < 0.0001) samples. As an alternative analysis, we tested the differences between the populations in the full data set while including call rate as a covariate. In this analysis, the population effect was highly significant (population: F = 33.09, P < 0.0001, call rate: F = 74.29, P < 0.0001), with SW Finland having significantly lower heterozygosity than both contemporary Åland (Tukey test, P < 0.0001) and museum Åland samples (Tukey test, P < 0.0001). Nonetheless, to avoid introducing any potential bias due to low sample quality we only retained individuals with an average call rate >0.8 across all the 222 SNPs.
F ST values. Using the 222 loci, we calculated the F ST value (5) between each museum specimen and the contemporary Saltvik population, sampled in 2007 (n = 530). The F ST value was used to compute the probability for each museum specimen (genotype) separately, using the observed allele frequencies in the Åland population as the expectation and a uniform prior distribution between 0 and 1. The posterior mean of the F ST was used as an estimate of the evolutionary distance of the specimen from the reference population. The effects of year of sampling, population type and marker type (candidate vs neutral) were tested using linear models in R. We selected a priori a set of biologically plausible models and used the function model.sel in the package MuMIn v. 1.13.4 to rank the models based on their Akaike information criterion for finite sample sizes (AICc) (6, 7) .
Allele frequency changes in the outlier loci. To characterize allele frequency (AF) changes due to population turnover we calculated the difference in allele frequencies between newly-established, isolated populations (AF(new)) and old, well-connected populations (AF(old)). The difference AF(new)-AF(old) is correlated with AF(old) (P = 0.06; Fig. S6 ). We therefore repeated the analysis after removing this bias by regressing AF(new)-AF(old) against AF(old), and used the residual from this regression as the measure of allele frequency differences between the population types.
Similarly, we calculated corresponding residuals for the variables AF(Sottunga)-AF(old) and AF(SW Finland)-AF(old) in Fig. 4 and Fig. S5 . In all cases, the results were only little affected by this correction and the conclusions remained unchanged (Table S6) . For simplicity, we show the results based on the uncorrected values in the main text, with the exception of the analysis associated with Fig S5 in which corrected values were used due to very small sample size.
To characterize allele frequencies in the outlier loci in butterflies from fragmented vs continuous landscapes, we extracted the allele frequencies from an RNA-seq dataset (8) for the four regional populations in Fig. 1 . As there were four regional populations, two of each landscape type, we summarized variation in allele frequencies with a principal component analysis (Table   S4 ). PC2, which explained 33% of total variance, was strongly correlated with landscape type (Table S4) . PC2 was correlated, though not significantly, with corrected AF(Sottunga) -AF(old) (R 2 = 0.14, P = 0.17) and corrected AF(SW Finland) -AF(old) (R 2 = 0.29, P = 0.08). To combine these two analyses, we ran a principal component analysis on AF(SW Finland)-AF(old) and AF(Sottunga)-AF(old) and used PC1 as the average allele frequency change in the two populations. PC1
accounted for 79% of the total variance. Three outlier loci were not available from the RNA-seq dataset and were therefore excluded from this analysis. (Fig. 3)  Habitat fragmentation (Fig. S5)  Population turnover (Fig. 4) Table S4. Correlations between the first four principal components and the allele frequencies in the four regional populations inhabiting either fragmented (bold) or continuous landscapes. Table S5 . Pairs of SNPs with significant LD (P < 0.05 after FDR). KASP ID, chromosome and position are shown. Table S6 . Results from linear models of allele frequency differences using values corrected versus not corrected for a weak and non-significant correlation with AF(old) (see Section Allele frequency changes in the outlier loci in SI Appendix). Åland   K3-82  1  1620  K4-5  24  100694  K2-111  2  194473  K5-7  2  192234  K2-25  3  5112  K3-17  3  15952  K3-12  13  16716  K3-62  8  103903  K2-60  13  37262  K3-150  13  33875  K3-185  15  10977  K8-82  10  47209  K3-192  15  73713  K5-133  15  70120  K2-79  17  168063  K2-80  17  166435  K2-86  25  24287  K2-88  25  19949  K2-54  25  15219  K2-86  25  24287  K3-162  NA  1329  K5-128  10 Table S2 . (Fig. S3) . The remaining markers were excluded as they fell outside the minor allele frequency cutoffs used in the selection of candidate markers. The correlation is not significant (R 2 = -0.004, P = 0.35).
Allele frequency difference between SW Finland and Åland
Allele frequency difference between So8unga and Åland Fig. S5 . The second principal component of the allele frequencies in the outliers (n = 9) in four regional populations (Fig. 1 ) plotted against the first principal component of the allele frequency differences between Sottunga and SW Finland from old local populations in the Saltvik reference population (for the calculation see Allele frequency changes in the outlier loci in SI text). Data for three outliers were not available for all the four regional populations in the RNA-seq dataset, hence n = 9. PC2 on the vertical axis is positively correlated with habitat fragmentation in the regional populations (Table S4 ). The regression is close to significant (R 2 = 0.30, P = 0.07). Allele frequency change in isolated metapopula6on and ex6nct popula6ons (PC1) Allele frequencies characterizing fragmented landscapes (PC2) Fig. S6 . There is a negative relationship in the outlier loci (n = 13) between the allele frequency difference AF(new)-AF(old) and AF(old) (R 2 = 0.22, P = 0.06). To assess whether this was influencing our results we repeated the analyses on allele frequencies using residuals from this regression (see text in SI). The results remained qualitatively the same and the conclusions were not affected (Table S6) . Allele frequency in contemporary Åland Allele frequency difference in old compared to new popula6ons
